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Abstract 
This study investigates the factor structure and reliability of the Romanian translation of a modified version of the 
Behavioural Regulation Exercice Questionnaire 2 (BREQ-2; Markland & Tobin, 2004) that additionally included the 
Integrated Motivation Scale (Wilson, Rodgers, Loitz, & Scime, 2006). The participants were 552 Romanian 
adolescens. Confirmatory factor analysis reveals that the correlated 5-factor structure including the integrated, 
external, introiected, identified and intrinsic regulation, S-BȤ2(142) = 417.72, p < . 001, *RMSEA = .059, *CFI = 
.943, SRMR = .05, fitted better compared to other models tested. All the subscales showed an adequate reliability (Į
> .70). 
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1. Introduction 
Physical activities constitute one of the bases of a healthy lifestyle (Bouchard, Blair, & Haskell, 2006). 
Despite the health benefits associated with regular physical activity, findings indicate that most adults 
remain insufficiently active to counter-balance chronic diseases or to promote quality of life. Considering 
this twill, a great emphasis has been placed on understanding why people engage in physical activity 
using theoretical frameworks that elucidate the processes shaping health behaviors. One of the most 
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popular approaches to the study of exercise behavior is represented by Self-Determination Theory (SDT; 
Deci & Ryan, 1985, 2002). 
The SDT framework asserts that human motivation lies along a continuum which represents varying 
degrees of autonomy. The self-determination continuum is comprised of both intrinsic and extrinsic 
components. Deci and Ryan (1985) proposed four types of extrinsic motivation within SDT that vary 
considerably in terms of their integration with the self. External and introjected regulations represent 
controlling internalizations that motivate behavior via a desire to appease others, avoid negative feelings, 
or maintain conditional self-worth. Identified and integrated regulations represent the most autonomous 
form of extrinsic motivation, occurring when congruence exists between behavioral regulation and 
personal goals and values (Deci & Ryan, 2002). A limitation of research in physical activity applying 
SDT to study motivational issues concerns the reduced numbers of studies focusing on integrated 
regulation and the absence of psychometrically sound instruments that adequately measure the 
motivational continuum. In this regard was developed the Behavioral Regulation in Exercise 
Questionnaire (BREQ; Mullen, Markland, & Ingledew, 1997). Later, this instrument was revised and 
completed by Markland and Tobin (2004), validating it as BREQ-2, but this instrument did not included 
the integrated regulation. More recently, a measure of integrated regulation which is complementary to the 
BREQ has been developed (Wilson, Rodgers, Loitz, & Scime, 2006). The comprisal of an integrated 
subscale allows the measurement of the full range of motives which is important in order to complete the 
understanding of how individuals are motivated to engage in exercise.  
Thus, the present study investigates the factor structure and reliability of the Romanian translation of a 
modified version of the BREQ-2 that additionally included the introjected regulation dimension. To 
appreciate the degree of adequacy of this instrument on the Romanian adolescent population, its alpha 
Crobach reliability coefficients were compared to those provided by authors.    
2. Method 
2.1. Participants 
The participants were 552 Romanian adolescents from eight Romanian high-schools from Cluj 
County. Their mean age was 17.84 (SD = .63). 54.2% of the participants were males (n = 299). 
2.2. Instruments 
The  BREQ-2  (Markland  &  Tobin,  2004)  was  used  to  measure  four  aspects  of  the  behavioral  
regulations in exercise: external (4 items, e.g. “I exercise because other people say I should”), introjected 
(3  items,  e.g.  “I  feel  guilty  when  I  do  not  exercise”),  identified  (4  items,  e.g.  “Is  value  the  benefit  of  
exercise”) and intrinsic motivation (4 items, e.g. “I exercise because it’s fun”). The integrated regulation 
in exercise was measured through the scale elaborated by Wilson, Rodgers, Loitz and Scime, (2006). This 
scale comprises four items (e.g. “I exercise because it is consistent with life goals”). The participants were 
asked to provide their answers on a 5-point Likert-type scale ranged from 0 (definitely no) to 4 (definitely 
yes).  
2.3. Procedure  
The items of the two scales were translated using the back-translation procedure as outlined by 
Banville, Desrosiers, and Genet-Volet (2000). After the approval of the selected high-schools for this 
research, each participant signed an informed consent form. The scales were administered as part of a 
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larger paper-and-pencil survey exploring physical activity among Romanian adolescents. Participants 
completed only the paper-and-pencil version of the survey in the beginning of the sport and exercise 
class.  
2.4. Data analysis 
In terms of data analysis, the univariate and multivariate descriptive analysis was conducted. 
Confirmatory factor analyses were performed using EQS V6.1. (Bentler & Wu, 2003). Four models were 
tested using maximum likelihood estimation. The first model was a 19-item, single-factor first-order 
model. The second model specified included a 19 item uncorrelated 5-factor solution comprising external, 
introjected, integrated, identified and intrinsic regulation. The third model was a 19 item correlated 5-
factor structure that sought to distinguish the five types of regulation and their associations. The items 
were related to their hypothesized factor having the variance fixed at 1. The fourth model was a 19-item 
5-factor structure in which these factors were related to a higher-order factor, its variance being fixed at 1. 
The fit of the models was assessed using the goodness of fit Ȥ2, CFI, RMSEA and RMR indices. In terms 
of cutoff values of this indices, Hu and Bentler (1999) argued that a good fitting model should have a CFI 
of  .95  or  greater,  a  RMSEA  of  equal  to  or  less  than  .06,  and  a  SRMR  equal  to  or  less  than  .08.  They  
proposed a combinatorial rule that two of three indices should meet the minimum cutoffs.        
3. Results and discussion 
The results of the univariate and multivariate descriptive analysis and confirmatory factor analysis are 
presented in Table 1. The value of the normalized estimate of multivariate kurtosis was 37.37, indicating 
the use of Satorra-Bentler scaled Ȥ2 and the robust goodness-of-fit indices. Using Hu and Bentler’s (1999) 
combinatorial rule, the correlated 5-factor structure of behavioral regulation in exercise showed a good fit 
to the data, S-BȤ2(142) = 417.72, p < . 001, *RMSEA = .059, 90% CI *RMSEA = [.052; .066], *CFI = 
.943, SRMR = .05. Using Cromrey and Lee’s (1992) cutoff values for factor loadings, it was found that 4 
items have factor loadings that can be considered good (> .55), 6 items very good (> .63) and 9 item 
excellent (> .71).  
Table 1. Item factor loading, error variances and fit indices for competing models 
Items  M SD SI KI Model 1 Model 2 Model 3 Model 4 
FL(IU) FL(IU) FL(IU) FL(IU) 
External regulation  - - - .93(.35) 
Item 1 .96 1.30 1.39 2.31 .00(1) .58(.80) .56(.82) .58(.81) 
Item 6 1.04 1.27 1.01 -.05 .07(.99) .67(.73) .66(.74) .67(.73) 
Item 11 .73 1.11 1.41 .96 .13(.99) .71(.69) .74(.67) .72(.69) 
Item 16 .61 1.00 1.60 1.76 .07(.67) .71(.69) .72(.69) .71(.69) 
Introjected regulation - - - .10(.99) 
Item 2 1.64 1.39 .32 -1.10 .42(.90) .60(.79) .61(.78) .60(.79) 
Item 7 1.41 1.36 .54 -.92 .47(.88) .68(.72) .67(.74) .68(.73) 
Item 13 1.48 1.44 .45 -1.18 .77(.86) .71(.70) .71(.69) .71(.69) 
Integrated regulation - - - .69(.71) 
Item 5 2.28 1.32 -.23 -1.04 .66(.75) .69(.72) .68(.72) .68(.72) 
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Items  M SD SI KI Model 1 Model 2 Model 3 Model 4 
FL(IU) FL(IU) FL(IU) FL(IU) 
Item 9 2.09 1.37 -.10 -1.17 .80(.59) .81(.57) .82(.56) .82(.56) 
Item 12 2.21 1.33 -.21 -1.04 .77(.63) .83(.55) .81(.58) .81(.58) 
Item 19 2.43 1.32 -.40 -.94 .81(.57) .82(.56) .84(.54) .84(.54) 
Identified regulation - - - 1(.00) 
Item 3 3.06 1.07 -.97 .26 .69(.72) .67(.73) .68(.72) .69(.71) 
Item 8 1.41 1.36 .54 -.92 .80(.59) .83(.54) .79(.60) .82(.57) 
Item 14 2.91 1.16 -.86 -.10 .69(.71) .69(.71) .69(.71) .70(.70) 
Item 17 1.52 1.32 .44 -.90 .60(.79) .55(.82) .61(.78) .60(.79) 
Intrinsic motivation - - - .91(.41) 
Item 4 2.56 1.18 -.46 -.57 .52(85) .58(.81) .56(.82) .56(.82) 
Item 10 2.09 1.37 -.10 -1.17 .80(.59) .80(.58) .84(.53) .85(.52) 
Item 15 3.09 1.08 -1.13 .56 .68(.73) .77(.63) .74(.66) .74(.66) 
Item 18 2.76 1.15 -.73 -.21 .74(.67) .81(.58) .79(.54) .79(.60) 
Ȥ2 1449.18*** 2001.78*** 510.67*** 652.10*** 
S-BȤ2 .000 1738.57*** 414.72*** 533.09*** 
Df 152 152 142 147
*RMSEA .000 .138 .059 .069 
90% CI *RMSEA [0; .1422.32] [.132; .143] [.052; .066] [. 063; .075] 
*CFI 1 .667 .943 .919 
SRMR .112 .302 .050 .072 
Note. N = 552. All factor loadings (FL) and item uniquenesses (IU) are completely standardized and statistically significant at p 
< .05. *** p < .001. 
The results of testing a hierarchical 5-factor structure reveal that this structure does not fit good to the 
data, S-BȤ2(142) = 533.09, p < . 001, *RMSEA = .069, 90% CI *RMSEA = [.063; .075], *CFI = .919, 
SRMR = .072. The single-factor structure did not fit well to data because its parameters linearly depended 
on other parameters, suggesting that this model is a miss-specification of the parameters t be estimated. 
The correlated 5-factor structure fitted better compared to the uncorrelated 5-factor and hierarchical 
structure, ǻSB Ȥ2(10) = 93946.4, p < .001 and ǻSB Ȥ2(5) = 142.45, p < .001. Furthermore, some of the 
interfactor correlations exhibited greater values suggesting that they might not share a high degree of 
variance (Table 2).  
The inter-correlations r revealed that the types of regulations that are near on the motivational 
continuum have higher correlations compared to those that are opposite. The integrated regulation is 
stronger associated with all other types of behavioral regulation in exercise. The reliability of the scale is 
above .70, similar to those identified in the studies that examined the development of the original scales 
(Markland & Tobin, 2004; Wilson, Rodgers, Loitz, & Scime, 2006).  
The results of the present study overlap those of the previous studies that examined separately and 
together these two scales and those that validated them in other cultural context than those in which were 
elabored (Markland & Tobin, 2004; Moustaka, Vlachoupoulos, Vazou, Kaperoni, & Markland, 2010; 
Wilson, Rodgers, Loitz, & Scime, 2006).  
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Tabel 2. Means, standard deviations, Į reliabilities, inter-factor correlations and the inter-correlations matrix of the subscales 
Items  M SD 1 2 3 4 5
External regulation  .84 .90 (.76) .31*** .09* .08* -.03 
Introjected regulation 1.51 1.11 .46 (.70) .49*** .61*** .39*** 
Integrated regulation 2.25 1.13 .14 .63 (.87) .79*** .72*** 
Identified regulation 2.51 .93 .10 .78 .95 (.78) .75*** 
Intrinsic motivation 2.77 .94 -.04 .53 .85 .94 (.82) 
Note: *** p < .001, * p < .05. Values on the diagonal represent Į Cronbach reliability coefficient, those below the diagonal the 
inter-factor correlations in CFA Model 3 and those above the diagonal the inter-correlation matrix of the subscales (r).    
4. Conclusions 
The results suggested that, as stated by the STD, the integrated regulation can be succesfully integrated 
in BREQ-2 as an instrument designed to measure self-determination in execise. Given the support for the 
psychometric value of this instrument, further self-determination exercise research and health-promotion 
programmes among Romanian adolescents can appropriately include it. Also, futher complementary 
research on the psychometric properties of this new instrument in the Romanian context is called.   
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